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Abstract
Acute gastroenteritis is a main cause of disease and death among children in low-income countries. The causality rates and pathogenic
characteristics of putative aetiological agents remain insufficiently known. We used real-time PCR targeting 16 diarrhoeagenic agents to
analyse stool samples from children ≤5.0 years old with acute diarrhoea in Rwanda. Among the 880 children (median age 14.2 months; 41%
female) at least one pathogen was detected in 92% and two or more agents in 63% of cases. Rotavirus was detected in 36.9%, adenovirus in
39.7%, enterotoxigenic Escherichia coli (ETEC) with genes for labile (eltB) or stable (estA) toxin in 31.3% and 19.0%, E. coli with eae or bfpA
genes in 25.2% and 14.2%, Shigella in 17.5% and Cryptosporidium in 7.8%. Rotavirus and ETEC-estA were associated with more severe
dehydration than diarrhoea due to other causes. Shigella was associated with bloody stools and higher CRP. Microbial loads (Ct values) of
rotavirus, ETEC-estA and Shigella were associated with severity of symptoms. Rotavirus, ETEC-estA and E. coli with bfpA were associated with
younger age, Shigella with older age. Antibiotic treatment was given to 42% and was associated with dehydration, fever and CRP, but not
with pathogen. We conclude that rotavirus and ETEC-estA were the most important causes of diarrhoea with dehydration, that Shigella
caused bloody diarrhoea but less severe dehydration, that microbial loads of rotavirus, ETEC-estA and Shigella were associated with severity
of symptoms, and that antibiotic use was frequent and in poor agreement with microbiological findings.
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Abstract
Sorbitol-fermenting Escherichia coli O157:[H7] is a particularly virulent clone of E. coli O157:H7 associated with a higher incidence of
haemolytic uraemic syndrome and a higher case fatality rate. Many fundamental aspects of its epidemiology remain to be elucidated,
including its reservoir and transmission routes and vehicles. We describe an outbreak of sorbitol-fermenting E. coli O157:[H7] that
occurred in France in 2011. Eighteen cases of paediatric haemolytic uraemic syndrome with symptom onset between 6 June and 15 July
2011 were identified among children aged 6 months to 10 years residing in northern France. A strain of sorbitol-fermenting E. coli O157:
[H7] stx2a eae was isolated from ten cases. Epidemiological, microbiological and trace-back investigations identified multiply-contaminated
frozen ground beef products bought in a supermarket chain as the outbreak vehicle. Strains with three distinct pulsotypes that were isolated
from patients, ground beef preparations recovered from patients’ freezers and from stored production samples taken at the production
plant were indistinguishable upon molecular comparison. This investigation documents microbiologically confirmed foodborne transmission
of sorbitol-fermenting of E. coli O157 via beef and could additionally provide evidence of a reservoir in cattle for this pathogen.
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Abstract
The density and duration of pneumococcal carriage are considered to affect the likelihood of transmission and invasive disease. Because of
its importance in both spreading and causing disease, carriage has been suggested as an endpoint in future vaccine studies. Culture is the
current gold standard for detection, but may not be sensitive enough to detect changes at low density. Healthy adult volunteers received an
intranasal inoculation of Streptococcus pneumoniae serotype 6B. Pneumococcal density in nasal washes collected at six time-points
post-inoculation was determined by culture and quantitative PCR (qPCR). Natural pneumococcal carriers detected at initial screening were
followed in parallel. In 331 nasal washes from 79 volunteers, the sensitivity and specificity of pneumococcal detection by qPCR, as compared
with culture, were 92.3% and 75.9%. The estimation of pneumococcal density by culture and qPCR was highly correlated (rs = 0.73,
p <0.0001), although qPCR had a lower detection limit. Pneumococcal density fluctuated within a carriage episode, and occasionally fell
below the detection limit of both methods. The duration of carriage episodes was underestimated when only one method was used. Similar
fluctuations in density were observed in natural carriers. Pneumococcal carriage is a dynamic event. Culture and qPCR are complementary
for surveying the density and duration of pneumococcal carriage episodes.
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